Strand-Biased Formation of G-Quadruplexes in DNA Duplexes Transcribed with T7 RNA Polymerase.
G-quadruplex-forming sequences are enriched near transcription start sites (TSSs) in animal genes. They readily form G-quadruplexes in transcription, which in turn regulate transcription. Therefore, the control of G-quadruplex formation is important for their functionality. It is now shown that G-quadruplexes form efficiently on the non-template, but hardly on the template DNA strand in the downstream vicinity of TSSs in DNA duplexes when they are transcribed by the T7 RNA polymerase (RNAP). Structural analysis reveals that the T7 RNAP causes distortion in a DNA duplex both inside and in front of the enzyme. This structural distortion leads to strand-biased G-quadruplex formation when a G-quadruplex-forming sequence is partially fed into the T7 RNAP to a position about seven nucleotides away from the front of RNA synthesis. Based on these facts, we propose a model for the strand-biased formation of G-quadruplexes in transcribed DNA duplexes.